Abstract. Analysis of this century's sea surface temperatures over the Pacific Ocean reveals an interdecadal oscillation with a period of 14-17 years. Our results show that the well-known 1976-77 climate regime shift is not unique, but represents one of several phase transitions associated with this interdecadal oscillation, also found around 1924-25, 1941-42, and 1957-58.
Introduction
The identification of nearly periodic components in natural climate variability can significantly increase the predictability of the Earth's climate system and improve confidence in the detection of anthropogenic climate change. The Pacific Ocean is known to exhibit strong variations on interannual to interdecadal time scales. The interannual fluctuations in the tropical Pacific Ocean are primarily associated with El Niiio and the Southern Oscillation (ENSO)
phenomenon [Philander, 19901. Research over the past two decades has resulted in an established theory of ENSO [Neelin et al., 19981 and in predictions of the tropical and extratropical ocean circulation and atmospheric patterns associated with ENSO [Latif et al., 19981. have been used in both atmospheric [Mo and Ghil, 19871 and oceanographic [Namias et al., 19881 analyses of regime shifts and their predictions. The lagged spatial correlation R(t, z) at time t with respect to the time lag T is defined by:
here T(x, y, t) is the SST anomaly at location ( x , y) and time t, represents the double sum with respect to ( x , y ) , and the overbar represents the mean anomaly averaged over the domain.
The original GISST dataset consists of monthly values on a 1" x 1' grid. The climatological annual cycle is obtained by averaging for each calendar month over the 92 years and removed from the monthly time series. The resulting monthly SST anomalies are used in calculating the SST persistence index as an average of lagged pattern correlations:
where x, represents the sum over time lags from 1 to 12 months. The domain for this calculation is the North Pacific (2OoN-60"N; 14O0E-120"W). Qualitatively the same results are obtained when the domain includes the tropical and even the South Pacific.
Results
Figure 1 (dotted line) shows the monthly values of the SST persistence index S(t) with a 2-year running mean applied. Interannual fluctuations clearly dominate the extratropical North Pacific's variability, consistent with the recent analysis of . However, lowerfrequency variability in the persistence is also apparent, with a sharp increase around the middle of the century. To isolate the lower-frequency features, we apply SSA as a nonparametric lowpass filter with a window width of 500 months. The two leading PCs describe 38.2% of the total variance, and are clearly separated from the remaining PCs, all of which lie below 7% of variance. Projection of the time series onto these two leading modes is shown as the solid line in This increase of SST persistence is associated with a coherent spatial structure. Figure 2 shows the difference map of SST anomalies subtracting the low-persistence phase from the high-persistence phase , marked by the "L" and "H" signs in Fig from the latter one . The contour interval is 0.2 "C. -1923 and 1926-1930, (b) 1952-1956 and 1959-1963, and (c) 1971-1975 and 1978-1982 . The contour interval is 0.2 "C.
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